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AMENDMENT TO THE CLAIMS 

1. (Currently Amended) A method for switching data packet flows 
with guaranteed delay and bandwidth, comprising: 

receiving expected packet arrival time information at a 
switch, wherein said expected packet arrival time information is 
associated with a packet flow, and wherein said expected packet 
arrival time information indicates an expected packet arrival time 
at which at least one packet associated with said packet flow is 
expected to be received by said switch; 

receiving forwarding information associated with said packet 
flow, wherein said forwarding information indicates how said 
switch should forward a packet that arrives at said expected 
packet arrival time, and associating said forwarding information 
with said expected packet arrival time; 

pre-establishing a path through said switch for a 
predetermined period of time that includes said expected packet 
arrival time; 

receiving a packet at said expected packet arrival time; 
performing at — Icaot — aomc — layer 2 — proccoaing on said paclcct; 

eHd 

subjecting said packet to a layer 2 processing or a higher 
layer processing; and 

forwarding, via said pre-established path through said 
switch, said packet based on said forwarding information 
associated with said expected packet arrival time. 

2. (Previously Presented) The method of claim 1, further 
comprising : 
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receiving packet transmission time information at said 
switch, wherein said packet transmission time information is 
associated with said packet flow, wherein said packet transmission 
time information indicates a packet transmission time at which 
said switch may transmit said packet associated with said packet 
flow; and 

wherein said forwarding said packet includes transmitting 
said packet at said packet transmission time. 

3. (Previously Presented) The method of claim 2, further 
comprising : 

associating said expected packet arrival time information 
with a first port of said switch; and 

wherein said receiving of said packet is at said first port 
of said switch. 

4. (Original) The method of claim 3, further comprising: 

associating said packet transmission time information with a 
second port of said switch; and 

wherein said transmitting of said packet is at said second 
port of said switch. 

5. (Original) The method of claim 4, further comprising: 

wherein said packet flow is associated with a real-time 
application; 

receiving another packet associated with a non-real-time 
appl i cat ion ; and 

delaying transmission of said non-real-time packet in order 
to perform said transmitting of said packet associated with said 
real-time application. 
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6. (Original) The method of claim 5, wherein said receiving of 
said packet associated with said non-real-time application occurs 
prior to said receiving of said packet associated with said real- 
time application. 

7. (Previously Presented) The method of claim 1, further 
comprising : 

receiving a reference packet at a reference time; 

determining a schedule interval start time in response to 
said reference time; and 

determining said expected packet arrival time based on said 
expected packet arrival time information and said schedule 
interval start time. 

8. (Previously Presented) The method of claim 7, wherein said 
expected packet arrival time information includes a packet flow 
offset value, and wherein said determining said expected packet 
arrival time includes adding said packet flow offset value to said 
schedule interval start time. 

9. (Original) The method of claim 2, further comprising: 

receiving a reference packet at a reference time; 

determining a schedule interval start time in response to 
said reference time; and 

determining said packet transmission time based on said 
packet transmission time information and said schedule interval 
start time. 
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10. (Original) The method of claim 9, wherein said packet 
transmission time information includes a packet flow offset value, 
and wherein said determining said packet transmission time 
includes adding said packet flow offset value to said schedule 
interval start time. 

11. (Original) The method of claim 2, further comprising: 

transmitting said packet transmission time information to a 
second switch; and 

receiving acknowledgement of said packet transmission time 
information, wherein said acknowledgement of said packet 
transmission time information includes either approval or 
disapproval . 

12. (Currently Amended) An apparatus for switching data packet 
flows with guaranteed delay and bandwidth, comprising: 

control logic for receiving expected packet arrival time 
information at a switch, wherein said expected packet arrival time 
information is associated with a packet flow, and wherein said 
expected packet arrival time information indicates an expected 
packet arrival time at which at least one packet associated with 
said packet flow is expected to be received by said switch; 

control logic for receiving forwarding information associated 
with said packet flow, wherein said forwarding information 
indicates how said switch should forward a packet that arrives at 
said expected packet arrival time, and associating said forwarding 
information with said expected packet arrival time; 

control logic for pre-establishing a path through said switch 
for a predetermined period of a time that includes said expected 
packet arrival time; 
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control logic for receiving a packet at said expected packet 
arrival time^ 

control logic for performing at Icaat Dome layer 2 proccosing 
on aaid packet; 

control logic for subjecting said packet to a layer 2 
processing or a higher layer processing; and 

control logic for forwarding, via said pre-established path 
through said switch, said packet based on said forwarding 
information associated with said expected packet arrival time. 

13. (Previously Presented) The apparatus of claim 12, further 
comprising : 

control logic for receiving packet transmission time 
information at said switch, wherein said packet transmission time 
information is associated with said packet flow, wherein said 
packet transmission time information indicates a packet 
transmission time at which said switch may transmit said packet 
associated with said packet flow; and 

wherein said control logic for forwarding said packet 
includes control logic for transmitting said packet at said packet 
transmission time. 

14. (Previously Presented) The apparatus of claim 13, further 
comprising : 

control logic for associating said expected packet arrival 
time information with a first port of said switch; and 

wherein said control logic for receiving of said packet is 
associated with said first port of said switch. 
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15. (Original) The apparatus of claim 14, further comprising: 

control logic for associating said packet transmission time 
information with a second port of said switch; and 

wherein said control logic for transmitting said packet is 
associated with said second port of said switch. 

16. (Previously Presented) The apparatus of claim 15, wherein: 

said packet flow is associated with a real-time application; 
and further comprising: 

control logic for delaying transmission of a received non- 
real-time packet in order to perform said transmitting of said 
packet associated with said real-time application. 

17. (Original) The apparatus of claim 16, wherein said control 
logic for delaying said transmission of said received non-real- 
time packet is operable to delay said transmission of said 
received non-real-time packet in the event that said non-real-time 
packet is received prior to said receiving of said packet 
associated with said real-time application. 

18. (Previously Presented) The apparatus of claim 12, further 
comprising: 

control logic for receiving a reference packet at a reference 

time; 

control logic for determining a schedule interval start time 
in response to said reference time; and 

control logic for determining said expected packet arrival 
time based on said expected packet arrival time information and 
said schedule interval start time. 
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19. (Previously Presented) The apparatus of claim 18, wherein said 
expected packet arrival time information includes a packet flow 
offset value, and wherein said control logic for determining said 
expected packet arrival time includes control logic for adding 
said packet flow offset value to said schedule inteirv^al start 
time . 

20. (Original) The apparatus of claim 13, further comprising: 

control logic for receiving a reference packet and for 
recording a reference time at which said reference packet was 
received; 

control logic for determining a schedule interval start time 
in response to said reference time; and 

control logic for determining said packet transmission time 
based on said packet transmission time information and said 
schedule interval start time. 

21. (Original) The apparatus of claim 20, wherein said packet 
transmission time information includes a packet flow offset value, 
and wherein said control logic for determining said packet 
transmission time includes control logic for adding said packet 
flow offset value to said schedule interval start time. 

22. (Original) The apparatus of claim 13, further comprising: 

control logic for transmitting said packet transmission time 
information to a second switch; and 

control logic for receiving acknowledgement of said packet 
transmission time information, wherein said acknowledgement of 
said packet transmission time information includes either approval 
or disapproval. 
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23. (Previously Presented) A network of communication devices 
including a plurality of packet switching devices according to 
claim 13, and wherein a first subset of said plurality of 
switching devices are originators of reference packets including 
said expected packet arrival time information and said packet 
transmission time information, and a second subset of said 
plurality of packet switching devices are receivers of said 
reference packets including said expected packet arrival time 
information and said packet transmission time information. 

24. (Previously Presented) .A network of communication devices 
including a plurality of packet switching devices according to 
claim 13, and wherein a predetermined one of said plurality of 
switching devices operates as a centralized scheduling agent and 
originates reference packets including said expected packet 
arrival time information and said packet transmission time 
information. 

25. (Currently Amended) A schedule-based packet switch, 
comprising : 

a master clock system, said master clock system operative to 
determine a beginning of a schedule interval; 

schedule information defining at least one packet flow 
schedule, wherein said schedule information defines scheduled 
reception and transmission times for at least one packet 
associated with said at least one packet flow, wherein the 
scheduled reception time indicates an expected packet arrival time 
at which said at least one packet associated with said at least 
one packet flow is expected to be received by said switch; 
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logic for performing at Icaot acme layer 2 proccooing on oaid 
at leaat one packet aooociated with aaid at leaot one packet flow; 

logic for subjecting said packet to a layer 2 processing or a 
higher layer processing; and 

a plurality of interface ports, each of said interface ports 
having transmit control logic and receive control logic, wherein 
each of said transmit and receive logic is responsive to said 
schedule information and said master clock system, wherein said 
transmit control logic of at least one of said plurality of 
interface ports is operable to determine a transmit time of a 
received packet associated with said at least one packet flow in 
response to a transmit time offset into said schedule interval 
defined by said packet flow schedule. 

26. (Previously Presented) The schedule-based packet switch of 
claim 25, wherein said receive control logic of at least one of 
said plurality of interface ports is operable to determine an 
expected reception time of a packet associated with said at least 
one packet flow in response to a reception time offset into said 
schedule inte2rval defined by said packet flow schedule. 

27. (Previously Presented) The schedule-based packet switch of 
claim 25, wherein said master clock system is responsive to an 
external clock reference, wherein said external clock reference is 
based on a received heartbeat packet . 

28. (Currently Amended) A method for schedule-based packet 
switching in a scheduled packet switch, comprising: 

determining, by a master clock system in said scheduled 
packet switch, a beginning of a schedule interval; 
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storing, within said scheduled packet switch, schedule 
information defining at least one packet flow schedule, wherein 
said schedule information defines scheduled reception and 
transmission times for at least one packet associated with said at 
least one packet flow, wherein the scheduled reception time 
indicates an expected packet arrival time at which said at least 
one packet associated with said at least one packet flow is 
expected to be received by said scheduled packet switch; 

determining, at a transmit control logic of an interface port 
of said scheduled packet switch, and responsive to said schedule 
information and said master clock system, a transmit time of a 
received packet associated with said at least one packet flow in 
response to a transmit time offset into said schedule interval 
defined by said packet flow schedule; and 

performing at Icaot — oomc layer 2 proccoaing on oaid received 
packet 

subjecting said packet to a layer 2 processing or a higher 
layer processing . 

29. (Previously Presented) The method of claim 28, further 
comprising determining, at a receive control logic of an interface 
port of said scheduled packet switch, and responsive to said 
schedule information and said master clock system, an expected 
reception time of a packet associated with said at least one 
packet flow in response to a reception time offset into said 
schedule interval defined by said packet flow schedule. 

30. (Previously Presented) The method of claim 28, further 
comprising : 

receiving a heartbeat packet; and 

-19- 

ATTORNEY DOCKET NO. CETA-OOIXX 
WEINGARTEN. SCHURGIN, 
GAGNEBIN & LEBOVICI LLP 
TEL. (617) 542-2290 
FAX. (617) 451-0313 



Application No. 09/746,744 
Filed: December 22, 2000 
TC Art Unit: 2616 
Confirmation No. : 6878 

determining, by said master clock system in response to said 
heartbeat packet, said beginning of said schedule inteirval . 

31. (Previously Presented) The method of claim 1, wherein: 

said pre-establishing said path through said switch comprises 
establishing said path from a first port of said switch to a 
second port of said switch, according to said forwarding 
information. 

32. (Previously Presented) The method of claim 31, further 
comprising : 

after the predetermined period of time, disestablishing said 
path through said switch. 

33. (Previously Presented) The method of claim 31, further 
comprising : 

periodically re-establishing said path, from said first port 
to said second port, through said switch, for said predetermined 
period of time; and 

forwarding any received packets received at said first port, 
while said path is established, by transmitting said any received 
packets at said second port, in accordance with said forwarding 
information associated with said packet flow. 

34. (Previously Presented) The method of claim 33, wherein: 

said expected packet arrival time information further 
indicates a repeat time interval between packets that are 
associated with said packet flow and that are expected to be 
received by said switch; and 
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said periodically re-establishing said path comprises 
periodically re-establishing said path according to said repeat 
time interval. 

35. (Previously Presented) The method of claim 1, wherein: 

said expected packet arrival time information further 
indicates a repeat time interval between packets that are 
associated with said packet flow and that are expected to be 
received by said switch; and further comprising: 

receiving subsequent packets at times corresponding to said 
expected packet arrival time and said repeat time interval; and 

forwarding said subsequent packets based on said forwarding 
information associated with said expected packet arrival time. 

36. (Previously Presented) The method of claim 1, wherein: 

said forwarding said packets comprises forwarding said packet 
without referencing destination information with said packet. 

37. (Previously Presented) The apparatus of claim 12, wherein: 

said control logic for pre-establishing said path through 
said switch comprises a crosspoint matrix communicably coupled to 
said control logic for receiving said packet and to said control 
logic for forwarding said packet and operable to establish said 
path, from a first port to a second port, through said switch, 
according to said forwarding information. 

38. (Previously Presented) A network of communication devices 
including a plurality of packet switching devices according to 
claim 13, further comprising a centralized scheduling agent that 
originates reference packets including said expected packet 
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arrival time information and said packet transmission time 
information. 

39. (Currently Amended) A method for switching data packet flows 
with guaranteed delay and bandwidth, comprising: 

receiving expected packet arrival time information at a 
switch, wherein said expected packet arrival time information is 
associated with a packet flow, and wherein said expected packet 
arrival time information indicates an expected packet arrival time 
at which at least one packet associated with said packet flow is 
expected to be received by said switch; 

receiving forwarding information associated with said packet 
flow, wherein said forwarding information indicates how said 
switch should forward a packet that arrives at said expected 
packet arrival time, and associating said forwarding information 
with said expected packet arrival time; 

pre-establishing a path through said switch for a 
predetermined amount of time, based on said expected packet 
arrival time; 

receiving a packet during said predetermined amount of time; 

performing at Icaot oomc layer 2 proccDoing on oaid packet; 

subjecting said packet to a layer 2 processing or a higher 
layer processing; and 

forwarding, via said pre-established path through said 
switch, said packet based on said forwarding information 
associated with said expected packet arrival time. 

40. (Previously Presented) The method of claim 39, further 
comprising : 
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receiving packet transmission time information at said 
switch, wherein said packet transmission time information is 
associated with said packet flow, wherein said packet transmission 
time information indicates a packet transmission time at which 
said switch may transmit said packet associated with said packet 
flow; ahd 

wherein said forwarding said packet includes transmitting 
said packet at said packet transmission time. 

41. (Previously Presented) The method of claim 39, wherein: 

said pre-establishing said path through said switch comprises 
establishing said path from a first port of said switch to a 
second port of said switch, according to said forwarding 
information . 

42. (Previously Presented) The method of claim 41, further 
comprising : 

periodically re-establishing said path, from said first port 
to said second port, through said switch, for said predetermined 
period of time; and 

forwarding any received packets received at said first port, 
while said path is established, by transmitting said any received 
packets at said second port, in accordance with said forwarding 
information associated with said packet flow. 

43. (Previously Presented) The method of claim 42, wherein: 

said expected packet arrival time information further 
indicates a repeat time inteirv^al between packets that are 
associated with said packet flow and that are expected to be 
received by said switch; and 
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said periodically re-establishing said path comprises 
periodically re-establishing said path according to said repeat 
time interval, 



44. (Previously Presented) The method of claim 39, wherein: 
said forwarding said packet comprises forwarding said packet 

without referencing destination information within said packet. 
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